The construction of a semi-structured interview depression scale that is sensitive to change for use in the elderly is described. Depressionitems from a well validated diagnostic instrument, the Geriatric Mental State Schedule (GMSS), were used as the core items in the development of the instrument. Improvement indepression in 80 elderlypatientswasindependently assessed with two standard rating scales for depression, the Hamilton Rating Scale for Depression and the Beck Depression Inventory, and by an independent clinician's judgement before and after standard antidepressant treatment. Depression items that were sensitive to change were retained from the core items to form the new instrument. Results indicate that this scale is reliableandvalid,showsbettercorrelationwith boththe clinician'sandthe patient'sjudgement of improvement than the standard instruments, and is sparing of the rater's time.
and more of these patients are being treated with antidepressants. These clinical trials continue to use instruments devised for and validated in the younger population, such as the Hamilton Rating Scale for Depression (HRSD; Hamilton, 1967) , in spite of well documented differences in symptoms, treatment response, and residual symptoms in the elderly (Zung & Green, 1972; Post, 1982; Koenig et a!, 1988) .
In psychiatric research, it is essential to have uniform diagnostic criteria and to use instruments that are valid, sensitive, and reliable (Hamilton, 1982) . The introduction of semi-structured clinical interviews (Spitzer et a!, 1964; Wing et a!, 1967) has greatly improved the rating of individual psychiatric symptoms and the psychiatric diagnosis derived from them. In addition, this method has proven validity, enabling satisfactory com parison of data and replication of studies by trained interviewers.
Another advantage is the derivation of computer diagnosis for use as a reliable standard (Spitzer & Endicott, 1968; Wing, 1974) . Although extensively used in the derivation of psychiatric diagnosis, the semi-structured method has never been used in instruments to compare the effects of treatment or to measure changes with treatment.
There is a need to develop a brief, semi-structured, depression rating scale which is reliable and valid, and which is sensitive to the specific symptomatological changes of depression in the elderly. The purpose of this study was to derive and evaluate such an instrument.
Method
A total of 80 elderly in-patients, 50 women (mean age 73 years; range 65â€"88) and 30 men (mean age 72; range 61â€"84) were studied. They all had a DSMâ€"IlI diagnosis of major affective disorder, depression (American Psychiatric Association, 1980) , as well as fulfilling the Research Diagnostic Criteria for depression (Spitzer et a!,1975) . Otherpsychiatric diagnoses wereexcluded by theGeriatric
MentalStateSchedule(GMSS)and the HodgkinsonMental
StateSchedule.
Instruments
The GMSS is a semi-structured clinical interview of demon strated reliability and validity which is used extensively, as in the US/UK diagnostics project (Copeland eta!, 1976) . Sixteen subscales (102 items) of the GMSS related to depressive symptoms comprise the item pool from which this depression scale has been developed. The 16 subscaies are the following: worry, general anxiety, depression, hypochondri asis, tension, somaticdysfunction, phobias,autonomic symptoms, thinking difficulties, slowing, loneliness, guilt, irritability, interest, concentration, and insight.
The HRSD, the Beck Depression Inventory (BDI; Beck eta!, 1961) , and the 102 GMSS items were completed before and after 6 weeks of treatment with tricyclic antidepressants by trained clinicians. In addition, the Newcastle Diagnostic Index (Carney et a!, 1965 )was completed at admission, and a seven-point (1 = very much improved, 2 = much improved, 3 = slightly improved, 4 = no change, 5 = slightly worse, 6= much worse, and 7= very much worse) global scale of improvement was completed by both the patient and an independentclinician aftertreatment.
Procedure
Subjects were considered tobe improved iftheymet three criteria: (a)a before-to-after decreasein theirBDI score In all, 60 subjectswereclassifiedas improvedand 20 were classified asnotimproved, andthetwogroups werecom pared on items fromtheGMSS. GMSS items that werethe most discriminatingbetween the two groups were retained for theGMS-Depression Scale (GMS-DS). Reliability and validity coefficients werethen calculated for theGMS-DS.
GMS-DS

Item analysisof GMSS
For each of the GMSS items, before-to-after differences were calculated; a score of greater than 0 was categorised as improvement, and a score of 0 was categorised as non improvement. @ and oddsratios (Hennekens & Buring, 1987) were then calculated, contrasting the improved and notimprovedgroupson eachGMSS item. Itemswere retained for the short-form depression scale if the resulting x2 was significant at the (0.001) level, and the 95% Table 1 Statistical results for the 33 GMSâ€"DS items confidence intervals for the odds-ratio did not overlap 1.0.
An odds ratio of I indicated no association between the item and improvement, whereasan odds ratio of greater than 1 indicated a positive association.
In total, 33 itemsmet this criterion:2/8 worryitems, 1/1 general anxiety item, 3/19 depressionitems, 1/6 hypochondriasis items, 2/4 tension items, 7/8 somatic items, 2/3thinking difficulties items, 5/8slowing items, 2/4loneliness items, 1/2guilt items, 1/8irritability items, 3/4 interestitems,2/2 concentrationitems,and 1/5 insight items. Table 1 presents the @2 significance values, odds ratios, and 95% confidence intervals for the odds ratios for each of these items.
These33 itemscomprisethe GMSâ€"DS. The GMS-DS
takes about15mm toadminister witha depressed, elderly population and has a range of 0-71.
Reliability
Results
Cronbach's alpha coefficient (Cronbach, 1951) for the 33
items of the GMS-DS was calculated with the post-test
scores. An alpha coefficient of 0.95 indicated that the GMS-DS has strong internal consistency.
A Spearman-Brown spit-halfcorrelation coefficient was alsocalculated, andtheresultingcorrelation coefficientof 0.92 further indicated that the GMS-DS has good internal reliability.
Test-retest correlations were not calculated because it was not expected that the depression scores would be stable over time in light of the treatment interventions before and after testing.
Convergent validityâ€"level of depression
Table2 presentsPearsonproduct-moment correlationsafter the test and between the GMS-DS, and the BDI, HRSD, and the clinician'srating oflevel of depression.The GMS-DS was highly correlatedwith the HRSD, BDI, and the clinician's ratingof severityof depression, indicatinggood convergent validity for the GMSâ€"DS as a measure of severity of depression.
Convergent validity â€"¿ improvement
In level of depression Table 3 presentsPearsonproduct-moment correlations between before-and-after change scores for the GMS-DS, HRSD, BDI, and clinician's and patient's ratings of improvement. TheGMS-DSwashighlycorrelated withthe BDI, HRSD, and clinician's and patient's rating of GMSâ€"DS differencescores group classified as not improved), and efficiency the overall percentage correctly classified.
With after-test GMSâ€"DS scores (Fig.1) , a cut-off of 18 resulted in a sensitivity of 97%, a specificity of 90%, and an efficiency of 95%. A range of 12â€"20produced similar results. At 25, the true-positive rate was 100 Wealthough the true-negative rate dropped to 75%. A cut-off of 9 resulted in 100% of the not-improved group being classified as true negative, while the true-positive rate dropped to 70Â°lo.
For before-to-after difference scores (Fig. 2) , a cut-off of 30 resulted in a sensitivity of 92%, a specificity of 90%, and an efficiency of 91%, a range of 25â€"35producing similar results. A cut-off of 18 resulted in a sensitivity, specificity, and efficiency of lOOÂ°lo,80%, and 95%, respectively. A cut-off of 36 resulted in respective sensitivity, specificity, and efficiency of 78%, 100%, and 84%. Figure 3 presents the GMSâ€"DS before and after scores for the improved and not-improved groups. As evident from Fig. 1 , both groups scored very high in level of depression before testing; infact, close tothemaximum possible score. Because of the extreme scores for this severely depressed population, some positive change over The GMSâ€"DSwas used to determine differences in categorised levelof severity of depression of current episode as rated by trained clinicians before testing. The categories were mild, moderate, and severe, although none of the subjects in this study were rated as having mild severity of depression. Subjects rated as having a severe level of 
P<0.00l) on the GMSâ€"DS (mean 48.8, s.d. 3.0; n=30)
than did those rated as having a moderate level of depression (mean44.4, s.d. 5.0; n = 50).
Discriminant validity â€"¿ sensitivity and specificity in predicting improvement
Sensitivity, specificity, and overall efficiency were calculated by the formulae outlined by Insel & Goodwin (1983) .
Figures 1 and 2 present the sensitivity, specificity, and efficiency of the GMSâ€"DS scores at all possible cut-off points for after-test scores and before-to-after difference scores, respectively. Sensitivity represents the true-positive rate(percentage of improved group ratedas improved), specificity the true-negative rate (percentage of not-improved 
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time is to be expected, artefactually, as a function of regressionto the mean. Analysisof the GMSâ€"DS scores reveals that, while both groups improved, the improved group was significantlyless depressed than the not-improved group (t= 14.5, d.f. =78, P<0.001) after testing.
Discussion
The results indicate that thesemi-structured depression scale (GMS-DS) derived from the GMSS is a reliable and valid instrument for measuring severity of and change in depressive symptoms with treatment in the elderly population. In addition to correlation with standardised instruments such as the HRSD and the BDI, it shows even bettercorrelation with the independent clinician's judgement of improvement as well as with that of the patient. The GMSâ€"DScomprises 33 items, and while this ismore thanmost depression scales usedtomeasure change,itisstill verysparingof theinterviewer's time. We felt that the inclusion of a sufficient number of items would greatly enhance the reliability of the instrument because the frequency of different depressive symptoms shows greater variability in the elderly than in the younger population. In addition, the increased number of items compensates for reduced range in the instrument (0â€"2 in most items), thus maintaining sensitivity without reduction of reliability.
Although most of the items included in the scale are core symptoms of depression seen in the younger population, certain symptoms such as irritability and indecisiveness appear to be more significant in this age group as changed symptoms. On the other hand, some symptoms noted to be very sensitive to change withtreatment inyoungerpatients werenotincluded inthescale because thesymptoms,although frequent, often continue with varying intensity as residual symptoms in the elderly in spite of clinical improve ment. Such symptoms include guilt, pessimism, peripheral anxiety symptoms, dissatisfaction, and impaired self-image. This is consistent with previous evidence that these symptoms may be some symptoms appeared to be more sensitive to change than others. For example, the central manifestations of anxiety improved, while the peripheral anxiety symptoms such as trembling remained as residual symptoms. Excessive worry improved with treatment, but general pessimism remained. Irritability, autonomic symptoms, and phobic symptoms are said to be common in elderly depressed patients. Although the results confirmed this impression, these symptoms were not very sensitive to change with treatment. While specific hypochondriac symptoms such as headache and other pain remained residual in many, subjective distress was alleviated. Similarly, while loneliness remained as a symptom, it was less distressing. Psychomotor retardation has been eliminated as an item sensitive to change in some recent rating scales (Montgomery & Asberg, 1979) because it is thought to occur infrequently in younger depressed patients. This symptom occurredfrequentlyin our sample and appeared to be very sensitive to change. In conclusion, the GMSâ€"DS has shown reliability and validity as a measure of both severity of depression and change in depressive symptoms for the elderly. The elimination of residual symptoms specific to the elderly depressed suggests that this is a useful instrument in clinical trials of treatment forms for an elderly, depressed population.
One important consideration is to what extent the
demonstrated reliability and validity of the GMS-DS are sample specific. Validity coefficients often decrease in replication studies. There is a need for cross-validation of the GMSâ€"DSwith other, depressed, elderly populations to increase confidence in the psychometric properties of the instrument. Feels lonely and cannot turn away from it Bothered or depressed by current loneliness 01289 012 89 01289
